Abstract-Precipitation is a key source of freshwater; therefore observing global patterns of 37 precipitation and its intensity is important for science, society, and understanding our planet in a 38 changing climate. In 2014, NASA and the Japan Aerospace Exploration Agency (JAXA) 39 launched the Global Precipitation Measurement (GPM) Core Observatory (GPM-CO) spacecraft. 40 The GPM-CO carries the most advanced precipitation sensors currently in space including a 41 dual-frequency precipitation radar provided by JAXA measuring the three-dimensional 42 structures of precipitation and a well-calibrated, multi-frequency passive microwave radiometer 43 providing wide-swath precipitation data. The GPM-CO was designed to measure rain rates from 44 0.2-110.0 mm h -1 and to detect moderate to intense snow events. The GPM-CO serves as a 45 reference for unifying the data from a constellation of partner satellites to provide next- 46 generation, merged precipitation estimates globally and with high spatial and temporal 47 resolutions. Through improved measurements of rain and snow, precipitation data from GPM 48 provides new information such as: details on precipitation structure and intensity; observations of 49 hurricanes and typhoons as they transition from the tropics to mid-latitudes; data to advance 50 near-real-time hazard assessment for floods, landslides and droughts; inputs to improve weather 51 and climate models; and insights into agricultural productivity, famine, and public health. Since 52 launch, GPM teams have calibrated satellite instruments, refined precipitation retrieval 53 algorithms, expanded science investigations, and processed and disseminated precipitation data 54 for a range of applications. The current status of GPM, its ongoing science, and future plans will 55 be presented.
56

Introduction and Motivation
57
Water is essential to our planet, Earth. It literally moves mountains through erosion; transports 58 heat in Earth's oceans and atmosphere; keeps our planet from freezing due to radiative impacts of 59 atmospheric water vapor; causes catastrophes through droughts, floods, landslides, blizzards, and 60 severe storms; but most importantly water is vital for nourishing all life on Earth. Precipitation as 61 a source of freshwater links the Earth's water and energy cycles. Thus knowing when, where, and 62 how precipitation falls is of paramount importance for science and society. 63 While there are areas of the world that have dense ground-based sensors for measuring 64 precipitation in the form of rain gauges and radars, the vast oceans, less populated regions, and 65 parts of developing countries lack adequate surface measurements of precipitation (Kidd et al. 66 2016). Satellites provide an optimal platform from which to measure precipitation globally. In has a large user community that has applied these data operationally to support decision making 76 The GPM-CO instruments and constellation concept will be discussed in Section 2.
116
Precipitation retrieval algorithms, data products, processing, and availability will be presented in 117 Section 3. Section 4 will be devoted to early validation results. In Section 5, the paper will 118 summarize how GPM data have been used over the past two years for selected scientific 119 investigations and societal applications. Material presented herein is primarily from the U.S. The GMI is a 13 channel conically scanning microwave radiometer (see Table 1 Table 1 ).
170 Figure 3 shows the extent of coverage provided by single 98-minute orbits for each of the various 171 radiometer types in the GPM constellation.
172
Sensor inter-calibration between GMI and the partner sensors involves several steps, as All of the NRT products are also processed as research products. data sets selected for utility in precipitation estimation at both low and high latitudes. as a tool for evaluating the broader systematic bias behavior between GPM products using the GV 320 as a third reference.
321
In Figure 6 good agreement between the GV MRMS reference and the near surface DPR- This paper is dedicated to former GPM Project Scientist Arthur Y. Hou (1947 Hou ( -2013 • Measurements of the same geophysical scenes using both active and passive technique 
